Abstract
Introduction

25
Anomalous geophysical signals at dormant volcanoes, or those undergoing a period of 26 quiescence, need to be evaluated as potential precursors to reawakening and possible eruption 27 [White, 1996] . There are several recent examples of volcanic re-activation after long repose 28 intervals culminating in explosive eruption [Nakada and Fuji, 1993; Robertson et al., 2000] , but 29 non-eruptive behaviour is equally documented [De Natale et al., 1991; Newhall and Dzurisin, 30 1988] . The dilemma scientists are confronted with is how to assess future behaviour and to 31 forecast the likelihood of an eruption at a reawakening volcano, when critical geophysical data 32 from previous activity is missing due to long repose periods. In Spring 2004, almost a century 33 after the last eruption on the island, a significant increase in the number of seismic events located 34 inland on the volcanic island of Tenerife ( MIRA) can be fully attributed to changes in (shallow) groundwater levels and we treat the net 107 mass change as zero for this area in the computation of overall mass changes in the following 108 sections (Fig. 2d) . [http://www.aguastenerife.org/]. We therefore consider it very unlikely that the gravity increase 115 noted in the north and west of the CVC is related to an increase in the groundwater table, and  116 hence infer deeper processes to be the most probable cause of gravity change in this region. 117
118
Interpretation 119
The coincidence of earthquake epicenter concentration (a mixture of volcano-tectonic events and 120 regional earthquakes with pure volcanic events such as tremors and long-period signals) in the 121 area of gravity increase over the same time period (Fig. 2d) , suggests that both signals are related 122 to the same or linked phenomena. Unfortunately, precise data on earthquake hypocentres are not 123 available, but a semi-qualitative analysis suggests a depth of several kilometres [R. Ortiz, 124
personal communication]. The spatial coverage of the benchmarks does not allow the wavelength 125 of the May 04 -July 05 gravity anomaly to be assessed precisely. In particular, the lower limit of 126 the wavelength along the northern slopes of the PV-PT complex cannot be unambiguously 127 retrieved on the basis of the available data. The maximum wavelength of the gravity anomaly is 128 on the order of 17 km if defined by both observed and interpolated (kriging) data (Fig. 2d) on the 129 northern slopes of the PV-PT complex, which implies a maximum source depth of between 2.5 to 130 5.2 km below the surface, assuming simple axisymmetrical source geometries [Telford et al., 131 1990 ]. This would place the source to within the depth of the shallow magma reservoirs beneath 132 the PV-PT complex believed to host chemically evolved magma [Ablay et al., 1998 ]. However, 133 since the positive anomaly is only defined by 4 benchmarks (CLV1, C774, CRUC and TORR) its 134 actual wavelength could be smaller than 17 km and the source depth could be shallower than 135 inferred above. Furthermore, ambiguities remain on the actual amplitude of the anomaly, which7
The continuation of the positive anomaly in the western part of the LCC (Fig. 2c) (Fig. 2d) is not consistent with shallow dyke emplacement to perhaps within a 157 few tens or hundred meters depth. There is also no other direct geophysical or geochemical 158 evidence in support of magma emplacement in the form of a shallow dyke over the 14 month 159 observation time. However, dyke emplacement at greater depth (a few km below the surface) into infinite cylindrical horizontal body [Telford et al., 1990] . The approximation of an infinite body 182 is valid as long as the radius of the cylinder is far smaller than its length. The model results9 depend linearly on density change but non-linearly on both the radius and depth of the body. 184
Using a global optimization iterative method [Sen and Stoffa, 1995] with various initial values for 185 depth and radius, we find convergence of the inversion results at a depth of 1990±120 m below 186 the surface using residual gravity data from all benchmarks. While depth is insensitive to the 187 assumed source density change, the radius scales to the inverse of density. Assuming a volume 188 fraction of 30% which is fully permeable, filling this void space with (hydrothermal) fluids of 189 density 1000 kg/m 3 would produce a bulk density increase of 0.3 kg/m 3 . The resultant source 190 radius is around 80±20 m. Although the fit to the data is within errors very good (Fig. 3) , we find 191 that the positive anomaly in the eastern part of the LCC cannot be satisfyingly modelled. or other geophysical signals become quantifiable [Rymer, 1994] . 
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